All materials were purchased from commercial suppliers and used without further purification. 1 H-NMR spectra were 5 recorded on a Bruker 400MHz spectrometer fitted with a broadband BBI inverse probe recording spectra at 399.90 MHz.
45min. The resulting suspension was stirred overnight before being concentrated and further precipitated with diethyl ether to yield a purple solid (0.450 g, 0.6 mmol, 77%). C 32 H 52 NNiS 6 CHN (calc.: C:54.76 , H:7.47 , N:2.0) found: C:54.60 H:7.39 N:1.89; Mass (EI) m/z= 457.9 [M+H]+ Other compounds were perpared analogously.
5 2-Chloroacetyl-5-butylthiophene 2-Butylthiophene (3.387 g, 0.0241 mol), chloroacetyl chloride (4.25 cm 3 , 0.0266 mol) and anhydrous aluminium chloride (3.539 g, 0.0266 mol) in dry CS 2 (90 cm 3 ). Brown oil was obtained (2.64g, 0.012mol, Yield: 50%). 1H-NMR (CHCl 3 /400 MHz): δ 7.61 (d, 1H, J=3.7Hz), 6.84 (d, 1H, J=3.7 Hz) , 4.53 (s, 2H), 2.85 (t, 2H, J=7.2Hz), 1.68 (5, 2H, J=7.6Hz), 1.39(6, 2H, J=7.6Hz), 0.93(t, 3H, J=7.6Hz); 10 4-(5-Butyl)-thiophene-2yl)-1,3-dithiole-2-one, 2-Chloroacetyl-5-butylthiophene (2.17 g, 0.010 mol) and iPrOCS 2 K (1.743 g, 0.010 mol ) in acetone (50 cm 3 ). Resuspended in CHCl 3 (15 cm 3 ) and perchloric acid (70%) (3 cm 3 ). Flash column chromatography using petroleum ether/ethyl acetate (25:1). Product was obtained as orange oil (1.35 g, 0.006 mol, 61% 
2-Dodecylthiophene
To a solution of thiophene (10.60 cm 3 , 0.119 mol) in THF (100cm 3 ) was added n-BuLi in hexane (1.6M, 74.5 cm 3 , 0.119 mol) slowly at -78ºC. The solution was stirred for 1h then 1-bromo-dodecane (30.5 cm 3 , 0.119 mol) was added dropwise. The reaction was warmed to RT and stirred for 3h before being poured into H 2 O and extracted with diethyl ether. Dried with sodium sulphate, the crude material was 25 obtained as an orange oil upon evaporation. Distillation at 160ºC under reduced pressure afforded a clear oil composed of the target product and unreacted 1-bromo-dodecane in a 2:1 ratio (29.9 g, 0.079 mol, 66%). Figure S3 : Room temperature powder EPR spectra of a) TBA-Ni-C2 and b) TBA-Ni-C4
Electrochemical deposition
Depositions were performed using a modified three-electrode set-up. A substrate on which the molecule was being 10 deposited was used instead of a working electrode. This was either a piece of Fluorine-doped tin oxide glass or a chip of interdigitated electrodes for conductivity measurements. The counter electrode was in a separate cell connected to the rest of the experiment by a glass frit. This was done so that any electrochemical processes occurring at this electrode would be isolated and not have any effect on the deposition process taking place. Chronocoulometry, a potential-step technique, was used to monitor the electrochemical deposition.
15
The electrodeposition of the dithiolene complexes was investigated in acetonitrile as the dithiolene salts were soluble and, since acetonitrile is more polar than DCM, the neutral dithiolene complexes were not soluble. Several potentials above E ox =0.31 V for the Cu-C2 and E ox =0.34 V for the Ni-C2 were investigated for the electrodeposition of both complexes. Depositions were attempted at 1.06 V, 0.96 V, 0.86 V and 0.76 V for both films to investigate the potential needed to 20 electrodeposit from a solution with a dithiolene salt concentration of 5x10 -4 mol dm -3 in acetonitrile. Deposition at 1.06 V resulted in black fibres rather than a uniform film for Ni-C2. 
